Detection of adenovirus hexon sequence in a cat by polymerase chain reaction (Short communication) by Farkas, Judit et al.
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$GHQRYLUDO QXFOHLF DFLG ZDV GHWHFWHG E\ SRO\PHUDVH FKDLQ UHDFWLRQ 3&5
LQ SKDU\QJHDO DQG UHFWDO VZDE VDPSOHV RI D FDW VHURSRVLWLYH IRU DGHQRYLUXV DQG
VXIIHULQJ IURP WUDQVLHQW KHSDWLF IDLOXUH 7KH VDPSOHV ZHUH WDNHQ DW D RQH\HDU LQ
WHUYDO DQG ERWK IDHFDO VDPSOHV DV ZHOO DV WKH VHFRQG SKDU\QJHDO VDPSOH ZHUH
SRVLWLYH LQ 3&5 SHUIRUPHG ZLWK JHQHUDO DGHQRYLUXV SULPHUV 7KH VL]H RI WKH DP
SOLILHG SURGXFWV FRUUHVSRQGHG WR WKDW RI WKH SRVLWLYH FRQWURO 7KH LGHQWLW\ RI WKH
DPSOLFRQV ZDV DOVR FRQILUPHG E\ '1$ VHTXHQFLQJ 7KH  ES ORQJ KH[RQ JHQH
IUDJPHQW ZDV YHU\ VLPLODU WR EXW GLVWLQJXLVKDEOH IURP WKH FRUUHVSRQGLQJ KH[RQ
VHTXHQFH RI KXPDQ DGHQRYLUXV W\SH  7KLV UHVXOW VXJJHVWV WKH SRVVLELOLW\ RI SHU
VLVWHQW FDUULHU VWDWXV DQG VKHGGLQJ RI DGHQRYLUXV LQ FDWV
.H\ ZRUGV 3&5 DGHQRYLUXV FDW
$GHQRYLUXVHV DUH PHGLXPVL]HG QRQHQYHORSHG GRXEOHVWUDQGHG '1$ YL
UXVHV WKDW DUH ZLGHVSUHDG DPRQJ YHUWHEUDWH DQLPDOV 7KH PDLQ FDSVLG SURWHLQ FDOOHG
KH[RQ FRQWDLQV KLJKO\ FRQVHUYHG UHJLRQV DQG LWV JHQH ZDV GHVFULEHG WR EH WKH EHVW
VLWH RI WKH DGHQRYLUXV JHQRPH IRU XVH DV D JHQXVVSHFLILF K\EULGLVDWLRQ SUREH 6FRWW
DQG +DPPRQG  7KH KH[RQ JHQH UHJLRQ DOVR SURYHG IHDVLEOH LQ SRO\PHUDVH
FKDLQ UHDFWLRQ 3&5 IRU WKH GHWHFWLRQ RI DGHQRYLUXVHV LQ FOLQLFDO VDPSOHV
3&5 PHWKRGV KDYH EHHQ GHVFULEHG IRU WKH GLDJQRVLV RI KXPDQ HQWHUDO
$OODUG HW DO  $OODUG HW DO  5RXVHOO HW DO  +RUYiWK HW DO
 UHVSLUDWRU\ 0DWVXVH HW DO  0RUULV HW DO  DQG RSKWKDOPLF
.LQFKLQJWRQ HW DO  0RUULV HW DO  6DLWRK,QDJDZD HW DO  DGH
QRYLUXV LQIHFWLRQV 3&5 KDV DOVR EHHQ XVHG IRU JURXSLQJ DGHQRYLUXVHV 3ULQJ
cNHUEORP DQG $GULDQ  .LGG HW DO  DQG IRU WKH GHWHFWLRQ RI GLIIHUHQW
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3UHVHQW DGGUHVV SULYDWH + %XGDSHVW 9DGRQ X  +XQJDU\
(PDLO ODNEHO#QHWVRWHKX )D[    
 /$.$726 HW DO
$FWD 9HWHULQDULD +XQJDULFD  
DQLPDO DGHQRYLUXVHV +DUDVDZD HW DO  .LVV HW DO DE 3ULQJ
cNHUEORP HW DO  5DXH DQG +HVV  ;LH HW DO  0ROHFXODU ELR
ORJLFDO PHWKRGV DUH XVHG H[WHQVLYHO\ IRU WKH GHWHFWLRQ DQG LGHQWLILFDWLRQ RI QX
FOHLF DFLGV RI PLFURRUJDQLVPV HVSHFLDOO\ LQ WKH FDVH RI GHJUDGHG VDPSOHV DQG
KDUGO\ RU QRQFXOWLYDEOH PLFURRUJDQLVPV %LNVL HW DO 
$SDUW IURP D FDVH UHSRUW RI D GLVVHPLQDWHG LQIHFWLRQ .HQQHG\ DQG 0XO
ODQH\  DQG D VHURVXUYH\ /DNDWRV HW DO  WKHUH ZHUH QR RWKHU GDWD LQ
WKH OLWHUDWXUH FRQFHUQLQJ WKH RFFXUUHQFH RI DGHQRYLUXVHV LQ FDWV )ROORZLQJ D SUH
OLPLQDU\ UHSRUW /DNDWRV HW DO  LQ WKH SUHVHQW FRPPXQLFDWLRQ ZH GHVFULEH
WKH PROHFXODU ELRORJLFDO GHWHFWLRQ DQG LGHQWLILFDWLRQ RI DGHQRYLUDO '1$ LQ D FDW
)URP D WZR\HDUROG GRPHVWLF FDW NHSW DV D VLQJOH SHW LQ LVRODWLRQ SKDU\Q
JHDO DQG UHFWDO VZDE VDPSOHV ZHUH WDNHQ WZLFH DW D PRQWK LQWHUYDO $W WKH EH
JLQQLQJ RI WKH H[DPLQDWLRQV WKH FDW VXIIHUHG IURP WUDQVLHQW KHSDWLF IDLOXUH 6XE
VHTXHQWO\ WKH DQLPDO ZDV UHSHDWHGO\ H[DPLQHG E\ D JURXSVSHFLILF LQGLUHFW
(/,6$ WHVW /DNDWRV HW DO  DQG IRXQG KLJKO\ VHURSRVLWLYH IRU DGHQRYLUXV
KH[RQ DQWLJHQV WKURXJKRXW  PRQWKV VDPSOHG VL[ WLPHV DW  WR PRQWK LQWHU
YDOV 7KH SKDU\QJHDO DQG UHFWDO VZDEV ZHUH WUDQVSRUWHG LQ 'XOEHFFR¶V 0RGLILHG
(DJOH¶V 0HGLXP 6LJPD DQG VWRUHG LQ (SSHQGRUI WXEHV DW ± & XQWLO SURFHVVHG
7KH VDPSOHV ZHUH KRPRJHQLVHG ZLWK D YRUWH[ PL[HU WKHQ WKH VZDEV ZHUH
UHPRYHG DQG WKH QXFOHLF DFLG ZDV H[WUDFWHG ZLWK D SURWRFRO XVLQJ VLOLFD %RRP
HW DO  7KLV PHWKRG KDG EHHQ DSSOLHG IRU WKH H[WUDFWLRQ RI DGHQRYLUXV QX
FOHLF DFLG 3XLJ HW DO  7R DYRLG FRQWDPLQDWLRQ GXULQJ VDPSOH SUHSDUDWLRQ
'1$ H[WUDFWLRQ DQG 3&5 WKHVH VWHSV ZHUH SHUIRUPHG LQ GLIIHUHQW VHSDUDWHG
URRPV 7KH SRVLWLYH FRQWURO '1$ KXPDQ DGHQRYLUXV W\SH  +$G9 ZDV
SURFHVVHG ODVW
7KH 3&5 SULPHUV GHVLJQHG IRU WKH JHQHUDO GHWHFWLRQ RI KXPDQ DGHQR
YLUXVHV +$G9V $OODUG HW DO  DQG PRGLILHG E\ LQWURGXFLQJ FHUWDLQ GH
JHQHUDF\ .LVV HW DO D ZHUH XVHG 7KHVH SULPHUV DPSOLI\ D  ES ORQJ
VWUHWFK LQ WKH KH[RQ UHJLRQ RI DOPRVW DOO PDPPDOLDQ DGHQRYLUXVHV .LVV HW DO
D 7KH SULPHUV ZHUH V\QWKHVLVHG E\ WKH /LIH 6FLHQFHV %9 %UHGD 7KH
1HWKHUODQGV &XVWRP 3ULPHU 6HUYLFH
$PSOLILFDWLRQ ZDV FDUULHG RXW LQ  O YROXPH FRQWDLQLQJ  O RI î UH
DFWLRQ EXIIHU 3HUNLQ(OPHU &HWXV  SPRO RI HDFK SULPHU  8 RI WKHUPRVWDEOH
7DT '1$ SRO\PHUDVH 3HUNLQ(OPHU &HWXV  0 RI HDFK RI WKH IRXU GHR[\UL
ERQXFOHRVLGH WULSKRVSKDWHV DQG  O RI WKH VDPSOH VROXWLRQ FRQWDLQLQJ WKH WDUJHW
'1$ 6L[W\ O RI PLQHUDO RLO 6LJPD ZDV DGGHG WR FRYHU WKH UHDFWLRQ PL[WXUH
7KH 6WHS&\FOH SURJUDP RI WKH '1$ 7KHUPDO &\FOHU 3HUNLQ(OPHU &HWXV
,QVWUXPHQWV ZDV VHW WR GHQDWXUH WKH '1$ DW  & IRU  VHF WR DQQHDO WKH
SULPHUV DW  & IRU  VHF DQG WR H[WHQG WKH VHTXHQFH DW  & IRU  VHF IRU D
WRWDO RI  F\FOHV 7KH GHQDWXUDWLRQ VWHS RI WKH LQLWLDO F\FOH ZDV H[WHQGHG WR
 PLQ +$G9 ZDV XVHG DV SRVLWLYH FRQWURO :KHQ QR YLVLEOH SURGXFW ZDV GH
'(7(&7,21 2) $'(129,586 +(;21 6(48(1&( ,1 $ &$7 %< 3&5 
$FWD 9HWHULQDULD +XQJDULFD  
WHFWHG D VHFRQG 3&5 ZDV SHUIRUPHG ZLWK WKH VDPH FRQGLWLRQV XVLQJ  O DV
WDUJHW '1$ IURP WKH ILUVW FRPSOHWHG 3&5 UHDFWLRQ
7HQ O RI HDFK VDPSOH ZHUH ORDGHG RQ D  DJDURVH JHO FRQWDLQLQJ
 JPO HWKLGLXP EURPLGH DQG HOHFWURSKRUHVHG IRU  K LQ D KRUL]RQWDO WDQN LQ
7$( 7ULV$FHWDWH('7$ EXIIHU $V PROHFXODU PDVV PDUNHU 3VW,GLJHVWHG λSKDJH
'1$ ZDV ORDGHG RQ WKH VDPH JHO 7KH JHOV ZHUH YLVXDOLVHG RQ D 89 WUDQV
LOOXPLQDWRU DW  QP ZDYHOHQJWK DQG SKRWRJUDSKHG RQ 3RODURLG  RU  ILOPV
1R SRVLWLYLW\ ZLWK DQ\ RI WKH VDPSOHV ZDV REVHUYHG LQ D VWDQGDUG F\FOH
3&5 $IWHU UHDPSOLILFDWLRQ KRZHYHU WKH ILUVW UHFWDO VDPSOH DQG WKH UHFWDO DQG
SKDU\QJHDO VDPSOHV WDNHQ  \HDU ODWHU JDYH DPSOLILFDWLRQ EDQGV RI LGHQWLFDO VL]H
ZLWK WKH SRVLWLYH FRQWURO )LJ  7KH ILUVW SKDU\QJHDO VZDE UHPDLQHG QHJDWLYH
HYHQ DIWHU UHDPSOLILFDWLRQ DQG WKH SRVLWLYLW\ RI WKH VHFRQG SKDU\QJHDO VDPSOH
ZDV ZHDNHU WKDQ WKDW RI WKH UHFWDO VDPSOH ,W LV SRVVLEOH WKDW WKH QXPEHU RI YLUXV
SDUWLFOHV SUHVHQW LQ WKH VDPSOHV ZDV WRR ORZ RU WKH FRQGLWLRQV RI WKH UHDFWLRQ
ZHUH QRW RSWLPDO
)LJ  *HO HOHFWURSKRUHVLV RI WKH 3&5 SURGXFWV /DQH  PROHFXODU PDVV PDUNHU 3VW,GLJHVWHG
λSKDJH '1$ ODQH  VHFRQG UHFWDO VDPSOH ODQH  VHFRQG SKDU\QJHDO VDPSOH ODQH  ILUVW UHFWDO
VDPSOH ODQH  ILUVW SKDU\QJHDO VDPSOH ODQH  QHJDWLYH FRQWURO ODQH  SRVLWLYH FRQWURO +$G9
'1$
7KH LGHQWLW\ RI WKH DPSOLILHG SURGXFWV KDV EHHQ FRQILUPHG E\ FORQLQJ DQG
VHTXHQFLQJ 7KH '1$ VHTXHQFH RI WKH WKUHH 3&5 SURGXFWV *HQ%DQN DFFHVVLRQ
QXPEHU $) ZDV LGHQWLFDO DQG UHVHPEOHG WR EXW ZDV VXIILFLHQWO\ GLIIHU
 ES
 ES
 /$.$726 HW DO
$FWD 9HWHULQDULD +XQJDULFD  
HQW IURP WKH VHTXHQFH RI WKH FRUUHVSRQGLQJ KH[RQ JHQH UHJLRQ RI +$G9 WR
UXOH RXW WKH SRVVLELOLW\ RI FRQWDPLQDWLRQ PDQXVFULSW LQ SUHSDUDWLRQ (IIRUWV WR
LVRODWH WKH GHWHFWHG DGHQRYLUXV IURP WKH FDW DUH QRZ LQ SURJUHVV
7KH SRVLWLYH 3&5 UHVXOWV DUH VXJJHVWLYH RI SHUVLVWHQW LQIHFWLRQ DQG VKHG
GLQJ RI DGHQRYLUXV LQ WKH H[DPLQHG DQLPDO DOWKRXJK PRUH IUHTXHQW VDPSOLQJ
ZRXOG KDYH EHHQ GHVLUDEOH 7KH VLJQLILFDQFH RU VSHFLILF FOLQLFDO HIIHFWV RI DGH
QRYLUXV LQIHFWLRQ LQ FDWV DUH \HW WR EH FODULILHG ,Q WKH SUHVHQWHG FDVH WKH FDW ZDV
DIIHFWHG E\ WUDQVLHQW KHSDWLF IDLOXUH EXW WKH GLUHFW FRUUHODWLRQ EHWZHHQ WKH GLV
HDVH DQG WKH DGHQRYLUXV LQIHFWLRQ LV QRW FRQILUPHG ,W LV OLNHO\ KRZHYHU WKDW
DGHQRYLUXV LQIHFWLRQ PLJKW LQIOXHQFH WKH RXWFRPH RI RWKHU YLUDO LQIHFWLRQV VXFK
DV IHOLQH FRURQDYLUXV RU IHOLQH LPPXQRGHILFLHQF\ YLUXV 2XU ILQGLQJV PLJKW DOVR
KDYH DQ LPSDFW RQ VHWWLQJ WKH 63) FULWHULD IRU H[SHULPHQWDO FDWV
$FNQRZOHGJHPHQWV
$ PRQWK IHOORZVKLS IRU % / WR 8WUHFKW 8QLYHUVLW\ ZDV JUDQWHG E\ WKH 7HPSXV
3URJUDP $ SDUW RI WKLV ZRUN ZDV VXSSRUWHG E\ WKH +XQJDULDQ 6FLHQWLILF 5HVHDUFK )XQG
27.$ JUDQW QR 7 
5HIHUHQFHV
$OODUG $ $OELQVVRQ % DQG :DGHOO *  'HWHFWLRQ RI DGHQRYLUXVHV LQ VWRROV IURP KHDOWK\
SHUVRQV DQG SDWLHQWV ZLWK GLDUUKHD E\ WZRVWHS SRO\PHUDVH FKDLQ UHDFWLRQ - 0HG 9LURO
 ±
$OODUG $ *LURQHV 5 -XWR 3 DQG :DGHOO *  3RO\PHUDVH FKDLQ UHDFWLRQ IRU GHWHFWLRQ RI
DGHQRYLUXVHV LQ VWRRO VDPSOHV - &OLQ 0LFURELRO  ±
%LNVL , .DFVNRYLFV , 0iQGRNL 0 ,YiQ - +RUYiWK3DSS , 0DND\ * DQG 9HWpVL ) 
'HWHFWLRQ RI /DZVRQLD LQWUDFHOOXODULV LQ +XQJDULDQ VZLQH KHUGV E\ SRO\PHUDVH FKDLQ UHDF
WLRQ $FWD 9HW +XQJ  ±
%RRP 5 6RO & - $ 6DOLPDQV 0 0 0 -DQVHQ & / :HUWKHLPYDQ 'LOOHQ 3 0 ( DQG YDQ
GHU 1RRUGDD -  5DSLG DQG VLPSOH PHWKRG IRU SXULILFDWLRQ RI QXFOHLF DFLGV - &OLQ
0LFURELRO  ±
+DUDVDZD 5 7RK\D < <RVKLGD 0 .DWDRND < DQG .DWDH +  7ZR JHQRPLF YDULDWLRQV
LQ WKH ( UHJLRQ RI FDQLQH DGHQRYLUXV W\SH  VWUDLQV 9HW 0LFURELRO  ±
+RUYiWK 0 6]&FV *\ DQG ÒM 0  (QWHUDO DGHQRYLUXV DQG LQYDJLQDWLRQ LQ LQIDQF\ LQ
+XQJDULDQ 2UYRVL +HWLODS  ±
.HQQHG\ ) $ DQG 0XOODQH\ 7 3  'LVVHPLQDWHG DGHQRYLUXV LQIHFWLRQ LQ D FDW - 9HW 'L
DJQ ,QYHVW  ±
.LGG $ + -RQVVRQ 0 *DUZLF] ' .DMRQ $ ( :HUPHQERO $ * 9HUZHLM 0 : DQG 'H
-RQJ - &  5DSLG VXEJHQXV LGHQWLILFDWLRQ RI KXPDQ DGHQRYLUXV LVRODWH E\ D JHQHUDO
3&5 - &OLQ 0LFURELRO  ±
.LQFKLQJWRQ 3 5 7XUVH 6 ( .RZDOVNL 5 3 DQG *RUGRQ < -  8VH RI SRO\PHUDVH
FKDLQ DPSOLILFDWLRQ UHDFWLRQ IRU WKH GHWHFWLRQ RI DGHQRYLUXVHV LQ RFXODU VZDE VSHFLPHQV
,QYHVW 2SKWKDOPRO 9LV 6FL  ±
'(7(&7,21 2) $'(129,586 +(;21 6(48(1&( ,1 $ &$7 %< 3&5 
$FWD 9HWHULQDULD +XQJDULFD  
.LVV , 0DWL] . $OODUG $ :DGHOO * DQG %HQN 0 D 'HWHFWLRQ RI KRPRORJRXV '1$ VH
TXHQFHV LQ DQLPDO DGHQRYLUXVHV E\ SRO\PHUDVH FKDLQ UHDFWLRQ $FWD 9HW +XQJ  ±
.LVV , 0DWL] . %DMPyF\ ( 5XVYDL 0 DQG +DUUDFK % E ,QIHFWLRXV FDQLQH KHSDWLWLV
GHWHFWLRQ RI FDQLQH DGHQRYLUXV W\SH  E\ SRO\PHUDVH FKDLQ UHDFWLRQ $FWD 9HW +XQJ 
±
/DNDWRV % )DUNDV - ÈGiP e -DUUHWW 2 (JEHULQN + ) %HQGLQHOOL 0 1iV] , DQG 2QJUiGL
-  'DWD WR WKH DGHQRYLUXV LQIHFWLRQ RI FDWV LQ (XURSH LQ +XQJDULDQ ZLWK (QJOLVK
DEVWUDFW 0DJ\DU ÈOODWRUYRVRN /DSMD  ±
/DNDWRV % )DUNDV - (JEHULQN + ) 9HQQHPD + +RU]LQHN 0 & YDQ 9OLHW $ 5RVVHQ -
%HQN 0 DQG 2QJUiGL -  3&5 GHWHFWLRQ RI DGHQRYLUXV LQ D FDW LQ +XQJDULDQ
ZLWK (QJOLVK DEVWUDFW 0DJ\DU ÈOODWRUYRVRN /DSMD  ±
0DWVXVH 7 0DWVXL + 6KX & < 1DJDVH 7 :DNDED\DVKL 7 0RUL 6 ,QRXH 6 )XNXFKL <
DQG 2ULPR +  $GHQRYLUXV SXOPRQDU\ LQIHFWLRQV LGHQWLILHG E\ 3&5 DQG LQ VLWX K\
EULGLVDWLRQ LQ ERQH PDUURZ WUDQVSODQW UHFLSLHQWV - &OLQ 3DWKRO  ±
0RUULV ' - %DLOH\ $ 6 &RRSHU 5 - 7XUQHU 3 & -DFNVRQ 5 &RUELWW * DQG 7XOOR $ %
 3RO\PHUDVH FKDLQ UHDFWLRQ IRU UDSLG GHWHFWLRQ RI RFXODU DGHQRYLUXV LQIHFWLRQ -
0HG 9LURO  ±
0RUULV ' - &RRSHU 5 - %DUU 7 DQG %DLOH\ $ 6  3RO\PHUDVH FKDLQ UHDFWLRQ IRU UDSLG
GLDJQRVLV RI UHVSLUDWRU\ DGHQRYLUXV LQIHFWLRQ - ,QIHFW  ±
3ULQJcNHUEORP 3 DQG $GULDQ 7  7\SH DQG JURXSVSHFLILF SRO\PHUDVH FKDLQ UHDFWLRQ IRU
DGHQRYLUXV GHWHFWLRQ 5HV 9LURO  ±
3ULQJcNHUEORP 3 %OD]HN . 6FKUDPORYi - DQG .XQVWêU ,  3RO\PHUDVH FKDLQ UHDFWLRQ
IRU GHWHFWLRQ RI JXLQHD SLJ DGHQRYLUXV - 9HW 'LDJQ ,QYHVW  ±
3XLJ 0 -RIUH - /XFHQD ) $OODUG $ :DGHOO * DQG *LURQHV 5  'HWHFWLRQ RI DGH
QRYLUXVHV DQG HQWHURYLUXVHV LQ SROOXWHG ZDWHUV E\ QHVWHG 3&5 DPSOLILFDWLRQ $SSO (QYL
URQ 0LFURELRO  ±
5DXH 5 DQG +HVV 0  +H[RQ EDVHG 3&5V FRPELQHG ZLWK UHVWULFWLRQ HQ]\PH DQDO\VLV IRU
UDSLG GHWHFWLRQ DQG GLIIHUHQWLDWLRQ RI IRZO DGHQRYLUXVHV DQG HJJ GURS V\QGURPH YLUXV -
9LURO 0HWK  ±
5RXVHOO - =DMGHO 0 ( +RZGOH 3 ' DQG %ODLU * (  5DSLG GHWHFWLRQ RI HQWHULF DGH
QRYLUXVHV E\ PHDQV RI WKH SRO\PHUDVH FKDLQ UHDFWLRQ - ,QIHFW  ±
6DLWRK,QDJDZD : 2VKLPD $ $RNL . ,WRK 1 ,VREH . 8FKLR ( 2KQR 6 1DNDMLPD +
+DWD . DQG ,VKLNR +  5DSLG GLDJQRVLV RI DGHQRYLUDO FRQMXQFWLYLWLV E\ 3&5 DQG
UHVWULFWLRQ IUDJPHQW OHQJWK SRO\PRUSKLVP DQDO\VLV - &OLQ 0LFURELRO  ±
6FRWW 7 7 DQG +DPPRQG * :  &RQVHUYHG VHTXHQFHV RI WKH DGHQRYLUXV JHQRPH IRU GHWHF
WLRQ RI DOO KXPDQ DGHQRYLUXV W\SHV E\ K\EULGL]DWLRQ - &OLQ 0LFURELRO  ±
;LH = $PLQ $ ) *LUVFKLN 7 DQG .DKQ 0 ,  'HWHFWLRQ RI DYLDQ DGHQRYLUXV E\ SR
O\PHUDVH FKDLQ UHDFWLRQ $YLDQ 'LV  ±
